its origin at the arcuate artery to <30 µm at its most distal segment. and this mechanism has been suggested to contribute to responses attributed to an endothelium-derived hyperpolarizing factor (EDHF) 6 . K IR has been implicated in myogenic vasoconstriction and in the conduction of electrical signals along small arterioles, as membrane stress inhibits K IR in cerebral vessels 34 and blockade of K IR blocks conducted vasodilation 9, 26, 27 . Accordingly, information on the distribution of this channel is important in regard to our understanding of the integration of signals within the vasculature and the functional properties of the various segments of the vasculature.
Methods and Results
Regional heterogeneity in the distribution of K IR is seen in a number of vascular beds 25, 30 and may also exist within the kidney. Prior et al. 22 demonstrated that the arcuate artery, a renal conduit vessel, does not exhibit Ba 2+ -sensitive K + -induced vasodilatation and, while K IR could be detected in a fraction of arcuate myocytes (~5%), the current density was too low to play a significant role in regulating membrane potential. By contrast, our laboratory found K IR to be a major determinant of membrane potential in the renal afferent arteriole 3 and that myocytes isolated from pre-glomerular afferent and post-glomerular efferent arterioles express K IR 2.1 and exhibit Ba 2+ -sensitive K IR currents 4 . Similarly, Cao et al. 2 found K IR to be present in the smooth muscle-like contractile pericytes that regulate the diameter of the descending vasa recta. The Downloaded from cardiovascres.oxfordjournals.org at University of Bath on Accepted Manuscript 4 interlobular artery (ILA, also known as the cortical radial artery) originates at the arcuate artery and radiates towards the surface of the kidney, terminating with the formation of the afferent arterioles. The ILA exhibits differing properties in the larger proximal versus smaller distal segments. For example, while the distal ILA exibits myogenic vasoconstriction, this property is not seen in the larger proximal segments 8, 28 . The function of K IR has not previously been examined in this unique vessel, which exhibits properties of both conduit and resistance vessels along its length.
To address this issue, we studied the functional role and the distribution of K IR along the ILA, using the in vitro perfused hydronephrotic rat kidney model and patch-clamp techniques. to not only that of vessels isolated from normal kidneys, but also to the responses of normal kidneys in vitro and in vivo 4, 15, 16, 17, 29 . Unilateral hydronephrosis was induced in male Sprague Dawley rats by ligating the left ureter under halothane anesthesia. Hydronephrotic kidneys were harvested, using halothane anesthesia, after 6-8 weeks when advanced tubular atrophy allows visualization of the microvasculature. In each case, the level of anesthesia was monitored by assessing digital reflex responses. The renal artery was cannulated and the kidney excised with continuous perfusion. Perfusion pressure was monitored at the renal artery. Kidneys were allowed 1 hour to recover prior to initiation of experimental protocols. Diameters were measured by on-line image processing 3, 4, 15, 29 . Hydronephrotic kidneys were perfused with modified K IR currents (I KIR ) were evaluated using patch-clamp (23ºC). Renal microvessels were isolated from the renal cortex (excluding the juxtamedullary area) of normal rat kidneys using the gel-perfusion technique 17 . Diameters were estimated by a calibrated ocular reticle and ILA segments ranging from 30 to 70 microns were selected for study. Voltage-clamp studies were performed using the whole-cell configuration on native myocytes obtained from individual Data are expressed as the means using the standard error of the mean as an index of dispersion. Differences between means were evaluated by paired or unpaired Student's t test.
Vasoconstrictor responses to Ba
Probabilities (P) of less than 0.05 were considered significant. For multiple measurements, analysis of variance (ANOVA) followed by Bonferroni t test were applied to assess significance.
Results:
To evaluate the functional role of K IR in intact vessels we determined if elevated The relationship between the density of I KIR and vessel diameter is illustrated in Figure   5C . Note the inverse relationship between I KIR density (measured at -120 mV in 30 mmol/L [K + ] o ) and vessel diameter (P<0.0001, correlation coefficient of -0.63). As shown in Figure 5D , while vessel diameter was related to current density, myocyte capacitance was not. As noted previously 4, 17 , the myocytes of the afferent arteriole are quite small. Myocytes isolated from the ILA were of similarly size, ranging in capacitance from 6-8 pF.
Effects of Ba 
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Discussion:
A characteristic of K IR is that this channel is commonly seen in resistance vessels, but rarely observed in larger conduit arteries 25, 30 . The diameter of the ILA decreases as the vessel courses from its origin at the arcuate artery to the superficial regions of the cortex. The properties of the ILA change from that of a conduit vessel near its origin, to that of a resistance vessel at its terminal segments. For example, the distal, but not proximal, segments exhibit myogenic vasoconstriction 8, 28 and intraluminal pressures are reduced only at the terminal portions of the ILA 11, 31 . In the present study, myocytes from the distal ILA exhibited large I KIR , but not by ouabain 3, 4 . We also reported I KIR in myocytes from afferent and efferent arterioles and both vessels expressed K IR 2. , which also accounts for the inward rectification 14, 18 . Accordingly, an elevation in 
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